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■tl- ^^'^J'?r •Jt*i)-4<^l.<?-H2) ifH -{iJ-^loll '^^a-^fl'^ll 5a<^)'M. 400 - 

480nni<^)^l<Hl -^-sJlHif 7l-;<l «]:.V.xfloil a-] yM^i^)^- i^JoJl o|s-].a) cx]y]:i\o] 550 

~ eOOnm *^)<5H1 -T-^l=i^t ^-e.v»l Sra-xSiOsMiu^'xCO < x ^1)5] $l-«h^lfr ^Hr 

500 - 550nm*3«]ol| ^sla-g- 5Jrfe Ba2-xSi04:Eu^x Ca i-xMgSigOyiEu^^ Sr2- 
xSi04:Eu^*x(0.001:^x ^1)^ oji^ ^VM-^ ^e1?ll<*lS?ll ^-^1 -^^^Hy} ^-i- 

^ ^'^ofl ^Sl-^ f^Hfl^l YAC:Ce ^^J-^-l- o]^^ ^^ ^^^t^o]SLB. &t\- 

^^s, % ^]^^ ^i<^i- 71-^§mi ttcf. 

s. 1 

23-4 



5J ^lif <»l-8--4:l- "il-^a-v^^^lAHf PIIOSI'IIOK AND WIIITI- LKl) USING 

Tllli SAM!<: } 

^Ef-d neflH. 
c5> < S.^sl ^ja. :^^oil tfltt > 

c6> 110,210: 2l=.Hefl<a 130,230: InGaN^^l ^^cf^l^E. ^ 
c7> 150,250: 

c8> 170,270: <^]^■><\ afe ^E)^ 

c9> 172,272: ^-^^^^l 174,274: ^t^^^^l 
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oil ?!:^ ^«lcl-. 

ii> aleoi] '^^n^^S. ^^mn Silxr ^^^J:fr(GaN)7ll 'i^>9| ^^-^-^ 

<^15.H(LED)2l ^^H^^j-HJ-'a-g: 'cl:*!! ^ -^^11^1 HJ-'S-^^ ^^^H*^!'-!- UV LED ^ ^^ll ^g^a- 

S-^^- ^W<^1 i^-ai-g: ^iel ^ ^^11^ -T 711M- M] 711 o) LED ^ 

i2> ^El ^ ^EflS. «Jl>a] ^^J-cl-ol^H.# ^^Sffe tfla^«a ifj-'g^ RGB&l 3711 

2:^§H ^l2^S}.fe ^oldl, zl-zl-sl ^pfcl. xlog.^] -i-^^A^, 

13> ^7l<2l- ^;*11^^S. 'iEl ^ ^Ell^ w^Ail ^:t^-<*li!.H.Sl 

4fe ^s. zi-^l-^ LED ^7]% 2:^*H cl-*a=^ ^.a-s 

§m a^^ ^^^] 

I4> Kl-Si-'H, ^^cl-<il^H^ nj-i^^^ alil^ ;^^l2^c>l -g-olsl-jL^ 

-T-n^^ LEDi4 -^7] ^>ai LED«^1 S]^ <^7l5l<H ^^S]-^ 

3i^% «}-<^ms1 ^l^i^Cbinary system)«^l i:fla^^S. <sl-g-5luL 9X^. 
i5> Hl-<^m^ ^1^^<^1 LED* <^7l ^^^S. A>-g.s>al, 371- 
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o]^:9\ Cc'*fr ^l^^A]:.'^. ol-8-«Hr <^lSfl- ^jN'r^Hr 7l-vji;«)i(YAG:Yur ium Aluminum 
Garnet <^ YAG:Cc "a^^-^Hf ^'A LKIH^I -{?^Al•I£U:r ^1 ajvl 

I6> 3i-^-. »ni*»| 's!)-i^i4<^lAH^r ^1 -g-lil-o>ol) vc^n} o]c] 7}^] ^uHs] n^y]^ 

^'^( SMI): Surf ace Mounting Device)^ '^^^^o]<f.^ ±'As]- '^s^^^ ^ 

(CCT:Correlated Color Temperature) ^> "a-^l'^d^lT^CCRI :Color Rendering Index)7f 

I8> *»l-g:£.(CCT)^ ^^7} PM^Qr^-^ vfloj «iq-ai 5Jt^tifl 3 Aijol ojig ^ 

^^]7)- ^''^l-^Vfe -yj^). ^o]. iL<a ^-f , n ^^tflS] ^£<2]. ^xflo] ^s.7|. ^t:^. 
JL iJl H ^S.* Sl^l^Cf. ^^S.7f feo] Y^lal ^^r-a)* ^-aj 

2o> f^zflsi YAGtce ^^^1- o]-%-^ ^^ ^^tri-^i^H^ ^-f«^i ^<hai^ ^^ 

S^7} 6000 ~ 8000KO11 l-:4«>55l^. 
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2:'g*H]'»-l *1>S-<^1 El)<y:i3-(?i: ifcA].§lfr iif|!?VS) ^^il} <^r2\v\ e^^l^lif 

^!:-5ll>^l. CRivl- looofl ^esf^ Efl<y=i3- cj-eflA] oi;^o| 

%l^fl '3^*a^T^^l CRIfe- 800] ^^iJl ^^J-^SHfe TSol'S-^ycll ttlsH -y-g-^Aa 
LEDSl CRIfe cfl^ 70 ~ 75 M-Bf^flcf. 
"l-el-'^l. #efl^l YAG:Ce ^^J-^l- <>l-8-'^ «-^^J) LEDfe -^^S-i^l- '^^^^^]^7}- 

atb, YAG:ce ^M^-i- o]-%'^-7] % ^^s., 

-g- ^^-Br ^7]^ ^^1^* ^^§]-7l 'JV*^ ^efl^l 

YAC:Ce ^^^11- <^l-§-^ ^^ ^^cfoj^c^ i:fl'^5rH ^e) ?fl<^lS7ll ^-a] ^^^1 

-sfl^^^l^* ^fe t:^-oliH.# /^l<?VSl-fec-ll<^l ^^<:>1 $X^. 
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«isl-Ai5/) .oi-Mi Aijjf|.jf. rji A»|-?r-S--. ^Hl^d ^l-t-sl ^10)71- 7^0=-% ^^\0]<f^ 

^-^<H) ^y-a-Aflcfl SaolA], >a-7l S).^.;];. HViiixfloljAl ^d- 

ol) 216-H <i)7)J£]ol 550 - 600nm -1^5rl=L-& ^fe 1 ^i^] ^ll<^lS7ll -^i^-^H 

-^^^1 ^S.^^lloll'^l 't'^i^^ SlS-l-c^l <:^]7l!^|ol 500 - 550nni«a^Hl ^ 

^7] ;*!] 1 ^^^o]n7\] Sr3-xSi05:Eu^\(0 < x <l)s] 

^ >S-7l ^] 2 ^e^^^olSTll ^^^fe Ba2-xSi04:Eu'\ £E^ Cai-xMgSi A:Eu"x 

Sr2-xSi04:Eu^*x(0.001:^x r^Df' <Hi^ ej-M-S] -iej^flo] etJ] ^^^<?1 

5E^, ^ ^^2] <a^^ollA^fe elc3ei]<yji|.^ ^^cfc-l^H ^^f, ^7] 

l-'a^ ^^*V^ ^^i=l-<^l^S.<i11 Sjl<H^-l, ^7] 

^^l<^lfe Sr3-xSi05:Eu'x(0 < x ^l)"?! ^1 1 ?il<:>lS7jl ^^^l^l- Ba2-xSi04:Eu^'x . 
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S/ll -V-M >Jl-er 4.1-^ o.j;i. ^Vu^.. 

Sr3-xSi05:Eu'\(0 < x ^1 1 ^^n^]S.y\] -^^^^Hs^} Ba2-xSmEu\ , Ca,- 

xMgSi207:Eu''x ^fe Sr2-xSi04:Eu ''x(0.001<x <1)^ S-j-ufo] 2 

^ %^^] tt|-S- 400 ~ 480nm<S^<>il ^sf\3L% 7}^ 

^^^7]] ^^m^ ^^<^] S]€yo^ <^7|5)<H 550 ~ 600nm '=g^<H) 

%^ «^7l5l«H 500 ~ 550nni«^^«»fl ^3^3.* ^1 2 -^el ^flol:^ 

^^^l7l- l:l ~ 1:9 afe 9:1 ~ 1:1^ ^l^S. ^^^S. tb^f. <^7l 

^^l^j o.s.^, ^1-71 7^11 1 ^^n]^ Sr3-xSi05:Eu''x (0 < x ^1) 
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^^^^Dtt Ba2-xSi().,:Ku'\ 3':tr Cai-xMgSi 2 07:Ku'\ 3\^.r Sra-xSiO.Mui'^ (0.001 ^1) 

(nioId)-S-^l<»ll X?!-^ «fl. ^«SV if-iH al^^- m - 1:9 afe 

9:1 - -^-tf. 

S. 1^ aia^^^(SMD) ^Efltl M-E]-^ £.ia<^l 

'a^^ ^ 110)21-. ^^-^ ^7l-§V^ 400 ~ 480nm 

0)31-, ^>7] 110)21- ^^cfol^^ ^(130)^ ^^-a: ^tt 

Sl-<^H(150)i4, ^^t:l-ol^^ ^(130) ^^1- ^^^f ofl^^l ^ 
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^1 aUr ^.Ul,?- 170)44. .V.^h^VuV. 

<x ^.■yi\n^]B.y]] -3-^11 ( 172)i?l- Ba2-xSi().,:lui''x 3:^^ Cai-xMsSiAMvu'^ 

3':iOr Sr2-xSiO,:l<:u'\(0.001<x ^1)^* sms) ^U] t-IIo] e y.)] ij-.Ajj i3-x]l(i74):'> 

^^slo] >y-7i »i^i3-u^-ol.<?.H ^(130) ^-^ -i-^sV<*l "-^>s|^cl-g- '^^ 

olS.7.11 ^-aj ^^xil(i72)sV ^el^ll'^lS;'!) ^^ •^^xil(i74)^l ^-^al-g:^ i:i - 
1:9 afe 9:1 ~ r.l^l ^S.^■ ^t^. 

-^-71 a^^^^ ^^t^o]<t.B.7y ^^(top view) :^i^6\] 

fe, ^^^l)Si> ^Aij 1:2 ~ l:3^S- ^<^1 f)-^ 

^t!:. a^a^^^ ^-^1 ^^^o]^S.7} AfolH-H-Cside view) HJ-^s] ;g 
-fofl^, ^g-^ai ^^^i^l- ^-a] n^n^ til^<>l 1:3 ~ 1:4^ ^<^1 »}^^ 

<^7lA^, ^7] 1-^ <Hl#Al ^;^lsqoll A>-g.^ ^ 
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J^Itt ^'laljH Al-oloil ^Aji:.|o| T'laflHif m\-'t-\:r »-'^i+ol.H i^-i?-! o. i-Ai 0]^:,^ 

ttf^ ^a-a-^Dvl- nfl. »i!j'y|( while) si ^d-?- --'r^'l -^-Sr^s} ^^J-xHr 1:2 - 

1:551 ^"a-i^jl, ^g-sf5!pd n-^l<Hl -^^^J-^llSl ^i^o] 15 > 30 wl%<tl >5l<*l 

3i^-, ^•^^Kbluish white)2) '4-^-, ^^'^^^9}- s^AJj ^i^j-Allfe 

1:2 - l:5iiL ^^£|Jl, ^y] ^^]<H1 ufl^ -^'^o] 5-10 wt%tl 

el (210)21-, ^^-71 elH.Se11<a(210)«^l InGaN^ll^l ^^cl-^liLH. ^ 

(230)4. ^7l el H.Hell<a (210)4 ^^t+ol^S. ^(230)# ^71^0.5. ^;is]-7l ^ 
tl- 4<^H(250)4. ^^71 ^^cl-ol^c ^(230) ^^]* -i-^ol-^ -Hl^ 

A] ^>^1 EE^ ^el^ ^^1(270)4 ^^m280m S.^^t\., 

^^cl-«^l^H4 i^>€7]-^lS., Sr3-xSi05:Eu'\(0 < x ^1)*?1 ^el^flclETj] 

(272)4 Ba2-xSi04:Eu''x Cai-xMgSi 207:Eu'*x Sr2-xSi04:Eu^\(0.001:^x <l)f' 
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(230) -Y-^ ^UHf ii^Si-a) »Vj*»)i^-S- ^l-i^- u]-«5l.<?.Hif xfl-i'^.jrVul.. 

^(230)0)1^1 YM^iji^. iyA)jia-(400-480nm)<Hl sl^H c^lvji^ji:- -^3;lH7l- 
550 ~ 600nni«a ^^]^]]<']^.A] ^^^3:M]i272)9} 't-ss]=L7]- 500 - 550nm«?Ll -aii]?)!*:*! 

ey-ll -lj;-yj «yia-xl|(274)7]- ^'t^ol ^y] w^ia-u1-ol.<5.:EL ^J(230)-g- s-KKi4i{- ^ 

<^l«fl, -S-^l -ae^^llolS?!! ^-yj ^^3-^11(272)^ ^^d-x:fo]ii.s. ^(230)<H1 

^^'^jSl^ ^-yi^J-(400~480nm)^l ^|S1-<>^1 550 - 600nm«^j^^l ^3la.# ^fe ^J-^l 
<=^l7l£lo], ^7] ^el?l]olE7ll ^Alj ^^xll(274)^ 500 - 550nm«^^^l ^3]3.% ^ 

«H7lA^. >S-7l ^^21- <»il^Ai E£fe ^^l(270)i^V ^^s)^ -iel?!! 

ol^Til ^Aij '^:^^(272)iq- ^e1?l]<^lS7fl ^^^1(274)2) ^^a]^^ 1:1 ~ 

1:9 afe 9:1 ~ 1:1<^1 t!:^-. 

iJ.H<H]Ai aq-sq^t*^! ^^S]^ ^>Hl^7fl 'i'^i*!-^, 4^71 InGaN;Nl2] ^^t^o] 

SlB. ^(130.230)f11>H #^Vs|fe ^(400 ~ 480nm)^ ^7] ^^n]o]n:A] 

^^^11(172,272) ^ ^e)?fl<>lS.7ll ^^^1( 174.274)* ^^J-el-Tfl ^4. 

<^7lA-l, -^el?iloiE7l] ^^^fl(172,272) ^ ^e)?flolS7^1 ^ 

^^^(174,274)-t- o^7lAl7!l 2^2^ <^7] ^^o] 550 ~ 600nm ^ 500 ~ 
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3011 ^^<^l 400 - 700nm S) ^j^^*- yj-^s] >i«)|if- 4M5- 

51 4fe "SDr'a^l ^^]oM ttl-ii- ►dl-iil-uf<^l-9.Hoii sU'^l^^l, "^^^ ^^1 
'^iil^:- ^--xl(170,270)«l) ^^l^lfe- ^iilT'llolH/)] s^aj) •^^3x11(172,272)51- ^'^] 

S. 4611A1 afe ^e|?llolS?ll --^^-^^y-i^s] ^sJ-i^S^, ^^n]<=>]E.7]] «g 
sj-xiioi >^5j.^5ajE^, cfe ^el?iloiE7ii ^>yi2g2j-xii<?i. ^ei?iioiE7fl 2j->yj-^3j-xii7l- 

3: 1^1 Hl^S. ^-f^^ ^Sl?llolE7.|l 

^e|?llolM:Nl 5:isl til^S. 

^e|?llolE7ii ^Ajj^:^^<ii. ^Bl?llolE7^i ^-511^:^x1171- z^zl- 7:1^1 tij^S 

E. 4611 s.Ai^ aviii- :y-oi, ^ci^floiETii ^ei^noiHTii 
^^^m ^-^-^ ^^t^«»i^^» ^^§1-71 ^^^^5. oi 

-S-sVfe ^-f<^l, ^71 ^-aj^^xilfil- ^^^^^1^1 ^^al-i:^ ^^^]^^^S.^ ^^ 
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59> -tl- Vt'Jl'fr ^- all Si YAC:Cc '^^ij-^Hf «=>!•§• -^V ^^1*1 »^l-*iJ-i;l «*li?-Hoil ol SflAi ii-,<>. 

5! *?H»l^<)^l-ri4- ^Hr ».'^l'^»l ^^l--^' 4«^lAHif a]]:^-^} 
so> gi^. ^- M-S: '^.uls'llolS.;'!! ''gia-^llsl- --•r*»l '^.iil^llom^^ll ^^S-^flsl 

-^'t «l-8:-er ^^aK1^5Lm] -yi^JF- ^ -ai^rS.. <a*i|^j ^H'-si xfloHf yH'Sl-J'll 

si> 31-^-, ^- yh'S-gr ^r<fl ^^^1 ^cl LCD-§- »^i^-<^lS, LED '^IL, '^a} ^ U]i 

Si ^^l-tfl a^l-g- LED^ -^W-g: cflAlSl-fe <^\^]^] ^J-^OLS. Af^^ ^ 5^ 

^^^^^ ^A<=>] <^}^^ ^ ^^s] 7l#si 91<HM-^1 Uji 5^ 

^ -s}o]s. ^ 5.^slfe ^«^H '3-*a^HMl ^f'^^ ^«^lcl-. 
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>a-7l Sl-^-g- ^JiixfloflAi i^-ofl o]s|.al cxl7lS)ol 500 - 550nm<y^lo)l 

I^^* 21 

Sr3-xSi05:Eu^(0 < x ^^^S. ^hfe ^^J-^fl. 

[^^^^^ 31 

Ba2-xSi04:Eu^*x . Cai-xMgSiaO? :Eu^\ ^fe Sr2-xSi04:Eu^^ (O.OOl^x ^^Df' <Hi^ 
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I^T^« 41 

1:9 irife 9:1 ~ 1:101. >5l-?r 415.;^ o.;- sKr ^^3-^1). 
I^T^* 51 

I^T^* 61 

^£^l<H]'^i sj-ofl Sr3-xSi05:Eu''x(0 

xSi04:Eu'*x . Cai-xMgSizOyiEu Sr2^xSi04:Eu''x(0.001^x ^Df- <Hi^ ^VM"^ ^1 
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^l-?r 9M^r^->i}, ^y] 'i'V-av^l'^li?.:?- -"t-^ -iMik i^-^-^V -a-^^^f ^-^lif 

^71 ^xlcllfe Sr3-.Si05:Eu^(0 < x A 1 ^. U] ?11 o] S ^*3- 

^fiV Ba2-xSi04:liu^'x . Cai-xMgSizO 7:Eu^*x Si^ Sr2-xSi04:Eu'\ (0.001:Sx ^1)^ 

I^T^* 81 

H]^^ l:l ~ 1:9 Sfe- 9:1 ~ l:l<y ^^^S. ^-ai Ir^cl- 

[^^^ 91 

^ 2 ^el^flolET^i ^^^2^ tij^o] 1:2 ~ 1:3^ ^^^S. t}^ ^ 
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101 

I^T^« 111 

oil 5aol>^i, 

^71 ajolJE 0]}=, s|-T46il^ Sr3-xSi05:Eu'^(0 < x ^Dtl 4 

1 ^el?flolE7il Ba2-xSi04:Eu^*x , Cai-x MgSi 207:Eu^* X Sr2^xSi04:Eu 

x(0.001^x <l)f^ ^VM-^ ^1 2 ^el?fl<5lH7ll ^^^fl7l- ^^^S. 

[^^^ 121 

^1 1:1 ~ 1:9 9:1 ~ 1:1^ ^^^S *>fe ^^cf 
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